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Streptomycin is an antibiotic that requires protein synthesis for the expression of its lethal action. Thus, agents that interfere with bacterial protein synthesis, e.g., chloramphenicol (Plotz and Davis, 1962) , also inhibit the bactericidal effect of streptomycin. Recent studies in this laboratory on the mode of action of the bacteriostatic agent, hydroxylamine, have revealed that the addition of this chemical to growing bacteria resulted in an immediate cessation of ribonucleic acid (RNA), deoxyribonucleic acid (DNA), and protein synthesis (Rosenkranz and Bendich, in press). These investigations have also shown that hydroxylamine exerted its main effect by interfering with the synthesis and function of RNA, in the following step)s: (i) (Berrah and Konetzka, 1962) .
MATERIALS AND METHODS
The bacterial strain C600 and the composition of culture medium HA were described previously, as were the main bacteriological techniques (Rosenkranz and Bendich, in press ). Resting bacteria were diluted to a density of 5 X 107 cells per ml of medium HA, and were grown to the middle of the exponential growth phase (108 to 2 X 108 cells per ml) at which time the bacteria were divided into equal portions which were supplemented with streptomycin or hydroxylamine, or both (order of addition: streptomycin, then hydroxylamine). The final concentrations were 20 ,tg of streptomycin per ml and 10-3 M hydroxylainine. In the experiments in which hydroxylamine was added at various intervals after the addition of streptomycin, samples (10 ml) were withdrawn from the main culture, adjusted to 10-3 M hydroxylamine, and aerated. When phenethvl alcohol was used, essentially the same lprocedure was followed.
Chemicals The addition of hydroxylamine completely protected the cells against the lethal action of streptomycin (Fig. 1) . Furthermore, the addition of hydroxylamine to cultures treated for various times with streptomycin immediately stopped any further killing (Fig. 2) dihydrostreptomycin, an analogue of streptomycin which lacks a carbonyl function; essentially identical results were obtained (Fig. 3) .
Phenethyl alcohol, on the other hand, had no effect on the bactericidal action of streptomycin, irrespective of the time of addition of this agent to the treated bacteria (Fig. 4) 20 ,g/ml), and hydroxylamine was added at the times indicated. These observations, together with the findings of Plotz and Davis (1962) , who protected bacteria from the effect of streptomycin by exposing them to chloramphenicol, and the results of Flaks (personal comm.unication), who showed that actinomvein when it interferes with protein synthesis also inhibits the lethal action of streptomycin, suggest that interference in the translation of genetic information into the synthesis of specific proteins leads to an inhibition of the bactericidal action of streptomycin.
The mode of action of streptoinycin has not been elucidated, although several sites for the action of the antibiotic have been proposed; these involve the cell meinbrane (Anand and Davis, 1960 ; see also Rosenkranz and Carr, 1963) and the ribosomes (Flaks, Cox, and White, 1962a; Flaks et al., 1962b; Speyer, Lengyel, and Basilio, 1962) . Since bacteria treated with hydroxylamine possess ribosomes defective in their l)rotein-synthesizing ability (Rosenkranz and Bendich, in press) 
